Effects of different chain lengths and chiral branched amino acids on the synthesis of mesoporous silica.
Ordered mesoporous silica was successfully synthesized by using different chain-length chiral anionic surfactants, N-acylalanine and N-acylvaline as templates, and N-trimethoxy silylpropyl-N, N, N-trimethyl ammonium (TMAPS) as a co-structure-directing agent (CSDA) under weakly acidic conditions. The synthesized products were characterized by X-ray diffraction, scanning electron microscopy, transmission electron microscopy, and nitrogen sorption analysis. In the TMAPS/N-acylalanine system, the mesophase changed from a 3D disordered stucture into a 3D hexagonally structure for the first, and finally into a 3D cubic structure with increased hydrophobic chain lengths of the anionic surfactants. But in the TMAPS/N-acylvaline system, the mesophase changed into a 2D hexagonally structure for the first, and finally into a 3D hexagonally structured mesoporous silica with the helical pore channels. The changes of the pore diameter, the surface area and the pore volume with the chain lengths were also discussed.